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*The only thing we can measure is a cross section.

*But by separating kinematics from nucleon structure,
we can identify robust, experimentally determined
objects, the structure functions:

d 2 2 2
? c Y ) {FT + EFL+ S Ae V1 — €2 2z{(g1 — 72g2)

dz dy dip - zyQ? 2(1—¢
—[SL[Ae v/2€(1 =€) cos dps 2z7|(91 +92)}

*Thus, F1, FL, g1, g2(x,Q?) can be extracted for all x, Q2.

*Experiment tells us where these can be interpreted in
terms of parton distribution functions in pQCD and
where complications show up.

*PDFs are known only through model fitting of structure
functions.

*More so for transverse momentum dependent
distributions and generalized parton distributions
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WILLIAM & MARY JLab Talks @ DIS2011

*WG1PS2: Jeff Owens Uncertainties in determining the d quark PDF at large values of x

*WG1PS2: Slava Tkachenko Model independent extraction of neutron structure functions from deuterium data
*WG1PS7: Peter Monaghan First Extraction of F. Moments from World Data

*WG1PS7: Ibrahim Albayrak ... Deuteron F; ... and Extractions of the Deuteron and Non-Singlet Moments
*WG1PS9: Silvia Pisano Results and Achievements at CLAS

*WG1PS9: Simona Malace Quark-hadron duality

*WG1PS10: Patricia Solvignon The nuclear dependence of R=o./orin Deep Inelastic Scattering
*WG2PSVM: Valery Kubarovsky Vector-mesons production and DVCS at JLab

*WG4SINS: Hayk Hakobyan Quark propagation and hadron formation in the nucleus

*WG4SINS: Sergio Anefalos Pereira Strangeness production in CLAS

*WG6PSH1: Vincent Sulkosky Neutron spin sum rules and spin polarizabilities at low Q?

*WG6PSH1: Hovhannes Baghdasaryan Preliminary proton spin asymmetry results from SANE
*WG6PSH2: Nilanga Liyanage Moments of the neutron g: structure function and ... higher-twist effects
*WG6PST2: Jin Huang Measurement of double spin asymmetry A.r

*WG6PST3: Hamlet Mkrtchyan The quark-parton model and low-energy factorization studies ...
*WG6PST3: Sucheta Jawalkar Spin azimuthal asymmetries on longitudinally polarized proton
*WG6PST3: Wes Gohn Beam single spin asymmetries in SIDIS from an unpolarized proton

*WG6PST4: Kalyan Allada Single spin asymmetry results from neutron

*WG6PST4: Aram Kotzinian SIDIS in target fragmentation region

*WG6PST4: Todd Averett Target single spin asymmetry measurements

*WG6PSTV: Marco Mirazita Lambda polarization in electroproduction at CLAS

*WG6PSHP1: Yohann Perrin Coherent deeply virtual Compton scattering off helium (CLAS)
*WG6PSHP1: Andrey Kim Studies of exclusive processes with a longitudinally polarized target
*WG7PS3:Dave Gaskell, Xin Qian, Yelena Prok, Javier Gomez, Francois-Xavier Girod, Gordon D. Cates 12 GeV
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Hall C Measurements of FL

*WG1PS7: Peter Monaghan First Extraction of F. Moments from World Data

*WG1PS7: Ibrahim Albayrak ... Deuteron Fi ..
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*WG1PS9: Simona Malace Quark-hadron duality

-
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*WG1PS7: Peter Monaghan First Extraction of F. Moments from World Data

Cornwall-Norton Moments
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Hall C Determination of R

*WG1PS10: Patricia Solvignon The nuclear dependence of R=o./orin Deep Inelastic Scattering
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Detect the spectator proton from

] deuterium following en scattering.
= X Make kinematic corrections using the
spectator proton’s energy Es and
momentum ps.

250—
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*WG1PS2: Slava Tkachenko Model independent extraction of neutron structure functions from deuterium data

e First data from a ‘free’
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| PR Global PDF fits at JLab

*WG1PS2: Jeff Owens Uncertainties in determining the d quark PDF at large values of x

CTEQ-JLab (CJ) collaboration

Accardi, Christy, Keppel, Melnitchouk, Monaghan, Morfin,
Owens, Zhu

e Focus on large-x, small-Q? region |
- fully exploit SLAC and JLab data
-reduced PDF uncertainty at large x

e Flexible d-quark parametrization
-extract d/u ratio at x—1

> S
e Large nuclear uncertainty > \
- d-quark (and gluons)! 0.1 |~
-need BONUS12, MARATHON, PV-DIS E
e Polarized PDFs: : SRE nuclear uncertainty

: TP N :
-New JLab Theory/Experiment initiative i \\\\\\I PDF “lncerta“llty

| I |

|

- Use current & future data over extended 0 02 04 06 0.8
x & Q? range . x |
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*WG7PS3:Yelena Prok
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Higher Twist in Moments
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*WG6PSH1: Hovhannes Baghdasaryan Preliminary proton spin asymmetry results from SANE
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*WG6PSH1: Hovhannes Baghdasaryan Preliminary proton spin asymmetry results from SANE
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do Bacchetta, et al., JHEP 2(2007)093
dz dy dip dz doy, dPi%_L - Unpolarizedoand Longitudinally polarized
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E)

The observables are the structure functions such as Fs"¢, , not the transverse

momentum distributions (TMDs) or fragmentation functions (FFs). Four-fold

differential data in x, z, Q2 and P+ are essential to allow modeling of TMDs and
FFs.
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e Mher Aghasyan et al., E01-113 in preparation for publication
e CLAS data for AuL™

e Unpolarized liquid hydrogen target

e Beam energy of 5.776 GeV

e Q2>1;04<z<07

. < 0.5
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*WG6PST3: Wes Gohn Beam single spin asymmetries in SIDIS from an unpolarized proton

e CLAS data from E1f run period (2003)
» Unpolarized liquid hydrogen target

* Longitudinal beam polarization of 75%
e Beam energy of 5.498 GeV

CLAS, Avakian et al, PRC69(04)042201
HERMES, Airapetian et al, PLB648(07)164
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*WG6PST3: Sucheta Jawalkar Spin azimuthal asymmetries on longitudinally polarized proton
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*WG6PST3: Sucheta Jawalkar Spin azimuthal asymmetries on longitudinally polarized proton

The target spin asymmetries as a function of ¢ have both sing and sin2¢
components.

Asine . (higher twist) is significant for *, i°

Asin2e . (leading twist) is small suggesting, like for eg1b and HERMES, that

the Collins favored and unfavored fragmentation functions are nearly equal
and opposite.

CLAS

Positive pion 5@/ ndf 3111/9 o : . Neutral pion IC 72/ ndt 3958/9
Prob 0.0002832 Negative pion et g2 Prob 0.9142
0.3 Constant 0.0007508 + 0.002623 (D il .03 Constant -0.001592 = 0.002766
<:: p sin ¢ moment 0.09204 = 0.005101 _,03 n Constant 0.004744 = 0.004906 <= : sin ¢ moment 0.04782 = 0.005052
b Q @ sin2) moment  -0.008187 = 0.00523 < F p@ ::: Zo"":::::‘ j'g;::’:':::z 5 p sin 2o moment 001238 = 0.00393
0.21 r — 0.2 )
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EO6-010: Transversity

Spokesepersons: J. P. Chen, E. Cisbani, H. Gao, X. Jiang,
J. C. Peng

\\ 160 . : . Luminosity

Monitor

BigBite
o° ,

i
I
| HRS 3
*First measurement on n i
ePolarized 3He target : /
7.

e
|
i

Polarized \v
3He Target

e Beam Polarimetry
(Moller + Compton)
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*WGG6PST4: Kalyan Allada Single spin asymmetry results from neutron

X. Qian, et al., in preparation
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AuT

* Preliminary Collins/Sivers for n
*5.9 GeV electron beam

e Polarized 3He target
°e0.14<x<0.35
©1.3<Q?<2.7 GeV?

e Still working on systematic
uncertainties

e Curves: diquark model (Ma),
global fit (Anselmino), light-
cone quark model (Pasquini)
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*WG6PST2: Jin Huang Measurement of double spin asymmetry A.r

ACOS((I);, —0y )

At leading twist: LT

I | L | L | L | L | L | I
cos(9, ¢)
EO06010 Preliminary Neutron A

%
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— WW-Type (Prokudin)
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DIS Lambda Production

*WG6PSTV: Marco Mirazita Lambda polarization in electroproduction at CLAS

P = P° + P<*(cos(p ) = P° - 0.85 P

X< 0
PAmeasured ~ 03

:>PO = Pcosq)
A A

Xg>0
PAmeasured ~ 0
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*WG2PSVM: Valery Kubarovsky Vector-mesons production and DVCS at JLab

DVMP

5 d4o 7 N |TDVCS + TBI ﬂlz sing moments of ALu and AuL
dQ-dxpdtde
AwN';‘sm{Fl}( +¥(Fy+F))H — LFzg}sin ¢

N v A = asing + Psin2¢

suppressed

\ p higher twist
Ayy =Sm{FlffJff(FlJsz)(}(—xz—Bg)—f X2_3F1 +WF2)5}Sin¢

11 April 2011 DIS 2011

are related to linear combinations
of generalized parton distributions

2




The College of
WILLIAM & MARY p° DVMP @ CLAS

% Morrow et al, EPJA39(09)5 -
' t
5.10 “> .
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Fig. 26. Longitudinal cross-section der /dt (in ub/GeV?) for all bins in (Q?, z&) as a function of t (in GeV?). The thick solid
curve represents the result of the VGG calculation with the addition of the generalized D-term. The dash-dotted curve is the
result of the JML model.
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CLAS DVCS ALu

G. GAVALIAN et al.

04
0.2f

ALU

02
0.4
0.2f

ALU

02}

ALU
(=)

11 April 2011

A= oasing + sin2¢

TABLE III. Results from the fits to the ¢ dependences of ALy with the functions presented in Egs. (19)
and (22). Only statistical uncertainties are presented.

(%) [(GeV/e)] (xp) (1) [(GeV/c)]

o B o y

1.22 0.17 0.23
1.51 0.20 0.26
2.04 0.28 0.38

0.181 +£0.032 0.099 £0.023 0.181 £0.032 —0.098 £ 0.228
0.245 £ 0.028—-0.040 = 0.021 0.234 £ 0.024
0.192 £0.044 0.010 £0.030

0.319 £ 0.195
0.191 £0.045 —0.107 = 0.288
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DVCS Target SSA

*WG6PSHP1: Andrey Kim Studies of exclusive processes with a longitudinally polarized target

A = asing + [3sin2¢

2 r’r~llrrurur/ asing *psinzy <y B4 Praliminary ising + PSin2e +7
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DVMP Target SSA

*WG6PSHP1: Andrey Kim Studies of exclusive processes with a longitudinally polarized target

v'Both photons in IC:

0.3
E : a=0.1984+0.02407
b=-0.06353+0.02453

E“:‘ a=0.2427+0.02153
- b=-0.07727+0.02237
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CLAS neutral pions
A=a-sind + b'sin2¢

v'One photon in EC, second in IC:

a=0.2552+0.04063
b=-0.1195+0.05682

0 50 100 150 200 250 300 350
phi [deg]
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 Jefferson Lab has an intense program on:
— unpolarized and polarized inclusive DIS

— semi-inclusive DIS with pions
— DVCS

— DVMS with pions and rhos
— using proton, deuteron, 3He, and nuclear targets

» Detalls of these topics can be found:
— in the advertised talks at DI1S2011
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